Neuroleptic-like disruption of the conditioned avoidance response requires destruction of both the mesolimbic and nigrostriatal dopamine systems.
An examination of the ability to learn an active avoidance response was made in rats subjected to 6-hydroxydopamine (6-OHDA) lesions of the individual terminal areas of the midbrain dopamine (DA) system or a lesion to all these terminal regions in one group. Lesions were made by infusing 8 micrograms (base) of 6-OHDA in 2 microliter of vehicle into the following forebrain regions (each region representing a separate group of rats); frontal cortex, nucleus accumbens, corpus striatum and a double lesion of nucleus accumbens and corpus striatum. A separate group of rats received a smaller 6-OHDA lesion of the ventral substantia nigra. Only those rats with the combined double lesion of both the nucleus accumbens and corpus striatum (90% total depletion of dopamine) showed a severe deficit in acquisition of active avoidance. However, the rats with the separate 6-OHDA lesions to the mesolimbic or nigrostriatal DA systems did show the appropriate blockade of the amphetamine-induced locomotion or stereotyped behavior, respectively. In contrast, the rats with the double lesion showed no response to a low or high dose of amphetamine, remained cataleptic for the duration of the experiment but rapidly recovered from transient aphagia and adipsia (less than 10 days post lesion). Results suggest that a severe deficit in acquisition of an active avoidance response, similar to that observed with high doses of neuroleptics, requires destruction of all of the dopamine innervation of nucleus accumbens and corpus striatum. Results also suggest that both the mesolimbic and nigrostriatal dopamine systems act in concert to produce response enabling to important environmental events, and that the severe response enabling deficits observed in Parkinson's disease involves not only degeneration of the nigrostriatal dopamine system, but of the mesolimbic dopamine system as well.